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    1) Position of the Observatory. Mukai-
yama observatory changes its position in Septem-
ber 1931. The positions of the old and the new 
stations are as  follows  : 
          Longitude LatitudeHeight aboveSea  Level 
Old Position  140°51.9' 38°14.5' 88.5m 
New Position  140°51.4' 38°14.6' 128.8m 
    2) Data used in the Present Discus-
sion. As the , number of observations in every
day is different in different epochs, sometimes 6 
sometimes 3 and sometimes only one, the mean 
of the monthly mean maximum and minimum 
temperature is used  .in the present paper as the 
mean temperature. 
   3) Comparison of the Data at the Old 
and New Positions. Table I gives the results of 
the simultaneous observations at both positions 
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    The monthly mean reduction of the data 
at old position to that at new one varies from 
-0 .65 to -0.11. Its mean is -0.24, which 
gives the mean lapse rate of  0.006°C/m. 
    4) Reductions of the Air  Ttmperature
Observed at  1011 a. m. to the Mean of Three 
Daily Observations. The mean monthly reduc-
tion of the air temperature observed at  10h a.m. 
to the mean of three daily observations at  6h, 14h 
and  22'  varies from -2.07 to -3.57 for old
  14 
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57 —3.19 
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                   Table  TM. 
Reduction of the Air Temperature  at  lOh to the 
Mean of Three Daily Observations at Old Position. 
           (computed by Seizi  IT  oo)
    5) Reduction of  the-Mean of Three  Dai-
ly to the Mean of  Six:Daily Observations. As 
stated in Part  I, six daily observations were 
carried on at the old position in the epoch from 
1922 to 1930, the  reduction of the three daily data 
to that of six daily observations  was  computed. 
The result is given in  Table  Ii  1.• 
                    Table  III. 
  Reduction of the Mean of Three Daily to Six 
  Daily Observations.
Five Days 
  Mean
  Monthly  H 




















25  -3.56 
26  -3.04 
27  -3.29 
28 -4.02 
29  -3.16 
30  -3.69 
31 -- 3.69 
 32  -2.67 
33  2.64 
34  -.2.77 
35  -2.64 
36 -2.70  •
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    The mean of six daily  observatiOns is 
0.14°C higher  than that of three daily observa-
tions  in the annual mean. The difference is 
largest at equinoxes and smallest at winter 
solstice. There is a  small minimum at summer 
solstice. 
   6)  Reduction of the Mean  of Mean
                     METEOROLOGICAL 
Maximum and Minimum to the Mean of Three 
 Daily.Observations. The mean of the monthly
Table IV.  A  ...Mean of 3 daily
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2.19  7.64  11.32 
2.60 8.11 11.72 
1.51 7.37  12.66 
1.89 7.64  13.18 
2.90 8.51 12.03 
 3,18 8.93 12.32 
2.83  6.76  13.27 
3.49 7.20 13.63 
3.99 8.15 12.11 
4.59 8.56 12.71 
2.81 8.39 12.45 
3.45 9.08 13.22 
1.22 9.94  12.64 
2.00  10.71 13.30 
2.04 9.42 12.20 
2.72 10.01 13.03 
2.97 7.31 12.62 
3.72 7.61 13.40 
0.19 10.24  13.01 
0.92 10.94 13.24 
1.30 7.92 11.87 
1.97 8.86 12.71 
2.40 6.34 12.41 
3.34 7.09 12.84 
1.70 8.23 12.88 
2.29 8.87  13.27 
2.07 7.91 13.01 
2.90 8.60 13.39 
2.27  7.98 12.37 
2.70 8.34 12.71 
4.84 9.21 13.65 
5.43 9.79  13.88 
2.85 7.00 11.94 
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0.95 8.35 13.46 
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 2.50 7.73 13.67 
2.95 7.74 12.93 
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 /8.68 20.55 22.63 
19.10 21.15 23.37 
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16.68  22.21 23.16 
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17.45 24.10 24.22 
15.82 21.48 22.86 
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16.36 20.88 22.08 
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17.58 21.54  23.66 
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15.68 18.07 22.85 
 16.07 18.59 23.86 
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16.16  22.01 23.32 
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are given in Table IV.  It gives the following 
reduction of the mean of the means of the maxi-
mum and minimum temperatures to the mean 
of  three daily observations. 















    7)  BRUCKNER Cycle.  BRUCKNER found 
35 years cycle of climatic change from the 
 observation of glacier in the Alps. The yearly 
mean temperature given in Talbe  IV shows also 
the existence of nearly the same cycle. 
    To obtain more accurate period the  follow-
ing procedure was adopted.  For the first 
approximation 36 years period is assumed and 
determined  the' coefficients A, B and C in the 
following equation, which represents the varia-
tion of the air temperature, by the method of 
the least  squares 
 0-A sin  27t  T +B  cos  277. +C.   (1)' 
The result  is 
 A  0,349416°C,
 B-  + 0.117509°C, 
and  C  +  11.23534°C. 
   Putting these in equation (1) and dif-
ferentiating by T, we get 
  A sin 27rT +B  cos  27r +C  - 
                                                                                                              . 
 -(A cos 27r-B sin 27r)2
T7rt ATT(2)Tt 
    By the method of the least squares,  AT can 
be determined. The result is 
 T  +AT  =  34.566 years. 
    Put this in equation (1), then we get the 
second approximating value of A, B and C. 
They are as  follows  : 
 A-  0.318728°C, 
 B- 0.155158°C, 
 C  =11.22715°C, 
and  T-  34.566 years. 
    Thus the amplitude of the cycle is 
0.354493°C. 
    Fig. 1 shows the  result. 
    8) Sunspot Cycle. Fig. 2 shows the 
secular variations of the  air temperature and the 
sunspot number from 1915 to 1946. It does 
 riot show close  relation betwen them over the
 METEOROLOGICAL 
whole epoch. But there is negative relation 
before 1931 and positive relation after  1932. The 
correlation  coefficients for these epochs are 
 —0.287 and  +  0.376 respectively. These are 
not very large. 
    9) Normal Monthly Values. Applying 
the reduction  —0.24°C to the data at old 
position and taking the mean values of every 
months in the epoch from 1915 
to 1947, approximately equals  1913  1.80 
to three sunspot cycles, the 
normal monthly values are  11111 
obtained as shown in Table  12  =I 
 VI. 
        . . • • ....
 ST-ATI  STTC  S (PART  )
Table VI.
17
          Normal 
Month Monthly  I Month 
        Temperature







Apr.  8.92 Oct.
May 13.44 Nov.
June 17.54  Dec,
Year
  Normal 
 Monthly 
Temperature
    10) Anomalies in Every 
Month. To  eliminate the 
annual variation, the normal 
values in Table VI are  sub-
tructed from every monthly 
mean temperatures. The mon-
thly anomalies thus obtained 
are tabulated in Table VII. 
    11) Two and Nine Years 
Cycles. The monthly anoma-
lies show two distinct cycles 
  two and nine years. Quite 
similarly to the reduction of 
the BRUCKNER cycle, the am-
plitudes and periods of these 
two cycles are  calculated. They 
are represented by
 11•
  Fig.  1 
 1930.
    22.07°C 
   23.83 
 19.83 
 13.99 
    8.40 
    2.63 
    11.19
Fig. 2










Sun Soot  Anther
 1) —0.25637 sin  27r(t  —0.4692)/24.480-0.018 
 two years cycle, 
and 0  —0.17902 sin  27rt/9.40 
 —0.08414 cos  27rt/9.40  —0.0184, 
 ••  ...... nine years cycle, 
where  t is in month for two years cycle and in 
year for nine years cycle. 
    12) Anomalously High and Low  Tem-
peratures. As seen in Fig. 3, which represents 
the  results  in Table VII, there are very sudden 
 increase and decrease of temperature. Such
anomalous changes cannot be represented by any 
of periodic expressions, though they are quite 
important in practical purpose. Taking the 
temperature in the month just before the sudden 
change as the base, the relative anomalies in the 
months before and after the sudden change 
are calculated and tabulated in Table VIII. 
    In the mean, the sudden change is preced-
ed by a small change in the opposite direction. 
This preceding change is some 1/3 of the mean 










































 I NI 
I I
 Cl


























































      0 ri  r4  r4 444r4 0.4 Ca r4 0r4 0r4C.4  •
•tI
4
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Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year
 -0 .09 0.40 3.28 8.82 13.44  17.54 22.07 23.83 19.83 13.99 8.40 2.63 11.19
 +0.10 -0.63  -0.68 -0.81 
 +2.15  +0.51  -1.39. -1.28 
+0.41  +0.57  -0.10 +0.01 
 -0 .39  +0.24  +0.21 -1.72 
-0 .87  +0.86 +1.31  -0.36 
 +1.93 -1.17 +0.17 +0.16 
+0.94 +0.27 -1.28  +1.79 
-3 .14 +2.66 -0.56 +1.09 
-1 .40  -0.73  +0.44 -1.31 
-1-0 .20  -0.06  -2.36 +2.02 
+0.36 -0.78 -1.31 -0.06 
 -0 .14 +1.41  +0.06 -1.83 
-0 .80 -1.92 -0.99 -0.05 
+0.45  -0.47  .-0.38  -0.32 
 -1 .36  -1.23  -0.58  -0.58 
-0 .74 +1.31 +2.15 +0.87 
+0.10 -2.13 +0.18 -1.10 
+2.97 +0.56  +0.45  -1-0.04 
 -0 .34  -0.89 -1.70  -0.06 
+0.13 +0.23 -0.73 -0.89 
+0.68  +1.99 +0.73  -0.22 
-1 .88 -0.79 -0.78  -1.19 
+1.06  +1.98 +0.34 -0.34 
-0 .15 -0.18 +1.65  +1.18 
-1 .20  -0.01 +0.28 +0.76 
-1 .11  +0.29 +1.38  -0.17 
+2.15  +1.34  -1-1.38  -0.14 
+0.06  -1.52 +3.15  +1.95 
+0.01 +0.41  -0.03  +0.13 
+0.13 -0.61 -0.57 -1.46 
-1 .54 -1.94 +0.09 +1.48 
 +1.22 +1.14  -0.28- +2.04 
+0.93  -0.63  -0.26 +0.53 
+2.40  +1.42 +0.37  +1.87 
+3.87  +3.46  -0.48  -0.96
-1 .72  +1.10 -1.03 
-0 .26 +1.56 -0.92 
-1 .12 -0.77  +0.55 
+0.19  -0.23 +0.44 
-0 .73 -0.66 -0,14 
 -0 .22  -0.09  +2.03 
 -0 .14 -1.19  +0.27 
 -0 .41 -1-0.80 +1.28 
 -0.04  -0 .69  -0.88 
-0.20 -1.54 +2 .49 
-0.73 -0 .17 -2.24 
-0.60 -1 .54 -0.44 
 -0.17 -0 .16 +1.25 
-0.05 -1 .18 -1.19 
-0 .73 -0.99 +1.25 
+0.44  -i-0.26 -0.01 
 -0 .80  -1.47 -3.48 
 +1.29  -1.38  -0.06 
+0.65 +0.90 +2.15 
+1.09 +1.45 -2.32 
 -0 .59 +0.23  -0.86 
 +0.23 +0.68 +0.48 
+0.10  -0.93 +0.98 
+2.04  -0.20 -1.23 
+0.13 +0.57 +2.26 
+1.05  +0.49 +1.84 
+0.77 +0.12 -3.06 
 +0.52 +1.92 +2.15 
+0.18 +0.97 +0.65 
+1.03 +1.97 +0.62 
-0 .98 -0.21 -3.55 
 +0.08  +2.73 +0.80 
 -0.17  2 .20 +0.28 
 +2.40 +1.54 +0.92 
+2.25 -1.78  -0.38
 -0 .99  -0.22 
 -0 .46  +0.91 
-1 .23  -0.31 
 -F  0 .15 +0.24 
-1 .17  +0.95 
 +0.39  -0.42 
-0 .04 -0.73 
+2.07 +0.65 
 +1.14  +0.78 
 +0.68  -0.21 
+0.15 +0,58 
 -0 .67  +0.59 
 +0.27 -1.67 
-1 .75 +1.52 
+0.88  -1.73 
+0.55  -0.91 
+0.03 -0.35 
-0 .51 -0.52 
+0.78 +0.34 
-1 .76  -0.99 
-1.99 -1.83 
-0 .43  +1.62 
+1.49 -0.37 
+0.56  +0.09 
 +0.07  +1.46 
 -1 .52 -1.60 
-1 .99  -1.74 
-0 .07  +1.23 
+1.86  +1.39 
 +1.46  +0.43 
+0.08  -0.06 
+0.87  +1.12 
 +1.25  -0.30 
-0 .20  +0.39 
-0 .14 -0.35
+1.21 -0.57 +0.62 -0.29 
 -0.27  +0.42  +0.93 +0.16 
+0.52 -2.48 -0.43  -0.37 
 -0 .42 -1.18 -1.60 -0.34 
+0.41 +0.38  -0.01  -0.03 
 +0.07  +0.11  -0.54 +0.20 
 -0 .56  -2.25  -0.54  -0.29 
 +0.57 -0.45 -1.05 +0.29 
 -0.12 +0.18  -0.41  -0.26 
 -1.80.  -0.68  -0 .30  -0.05 
 +0.21 +0.07  +1.73 -0.19 
 -2.09  -1.75 -1 .34  -0.70 
-0.22 -0.32 -0 .89 -0.48 
 -0.12 +0 .02 -1.33  -0.40 
 -0.26  -0.67 +2 .14  -0.32 
 -0.35 -1 .95  -0.36  +4.10 
 -0.30  +0 .57  +0.97  -0.74 
 +0.17 +2.42 +1.24 +0.55 
 -0.19  -0 .04 +1.25 +0.23 
-1 .45  -0.42 +0.74  -0.41 
+1.44 -0.20 -0.52 -0.10 
+0.09  +0.17 +1.45 -0.03 
 -0 .29  +0.80 -1.25 +0.29 
 -0 .17  +0.53  -0.29 +0.32 
 +1.42  +0.72 +0.57  +0.58 
 +0.39 +2.49  +1.22 +0.39 
 +0.49  +1.07 +1.37 +0.14 
 -0 .20  -0.26  +0.31 +0.76 
+0.47 0.00  +0.48 +0.54 
 +0.53 +0.89 -1.60  +0.23 
+0.88  +1.15 0.00  -0.39 
 +1.47 +2.53 -0.47  +1.10 
-1.20 -0.94  -2 .06 -0.40 
+0.54  +0.35 +2.43  +1.20 
+0.02 -1.17  +0.60  +0.41
Table VIII a.





















































1941  June—July 
1920  Jan.—Feb. 
1917  Oct.—Nov. 
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and 1/3.2 in sudden decrease. The high or 
temperature continues some months. The
 low 
 sud-
den increase takes place almost uniformly in any 
 months, but the sudden  decre'ase  _ takes place



















 +2.58  +  0.89 +2.60 
 +2.59  +2.89  +1.58 
 +  1.76 +0.86  +1.12 
 +1.95 +2.56  +1.30 . 
 0.82  -T-  3.56  +1.34 
 +5.03  +2.57 +3.34 
 +2.38  -  2.68  +2.01 
 +1.70.  +0.57 +0.56 
 +2.06 +0.97  -  0.16  - 
 +4.83  +4.42  -1-0.48
 -1-0.74 +2.22  +1.55 
 +1.09 -1-1.04  +0.91 
 +1.55  1.06 +0.41 
 +1;59  +0.85  -1-0.89 
 +2.18  +1.51  -12.07 
 -0 .23  -0.68  -0.69 
 +0.41 +0.41 +0.26 
 +0.48 +0.07  +2:88 
 +1.77  +1.77  +1.25
0.00 +5.80 
0.00  +4.67 
0.00 +4.46 





0.00  +3.27 
0.00  +3.21 
 0.00  +3.07 
0.00  +2.82 
0.00 +2.81 
0.00 +2.49 
 0.00  +2.39 
 0.00  +2.25 
 0.00 +2.24 





































 -  0 .74 
+1.61 
 +1;66



















 +3.94  +4.42  +5.21  +3.79 
+3.67  +1.45  +2.75  +1.32 
 +4.46 +3.60 +2.98 +1.86 
+3.04  +2.15  +9.56  +1.68 
+0.86 +1.24  -1-1.90 +0.76 
+3.55  +4.77  +4.69  +3.27 
 +4.45  1-6.45  +4.04 +3.93 
 +0.39  .+0.52  +1.17 +1.17 
 +1.04  +1.05  +0.64  +2.06 
 +0.6.1  -i-0.98  -0.2.1  +1.56 
 +1.24  +0.55  +0.72  -0.97 
 +2.93  +1.15  +2.34  +3.87 
 +1.54  +1.11  +0.93  +0.66 
4-1.89 +1.99 +2.35  -0.14 
+3.97 +2.10 +3.65  +2.30 
 -1 .87  0.23  +0.48 +0.73 
 +0.32  +3.13  +0.25  +2.30 
 +1.00  +0.73 -1-1.29  0.17 
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 +1.21  -2.73 -3.21 
 3,11 -1.03  +0.41 
 -2.18  -2.34 -0.36 
 -2,01  -0,79  -1.35 
 +0,30  +1.69 -0.77 
 +1.26  -0.26  +0.65 
 -1 .52 -1.55 -1.94 
 +0,03  -1.75 -0.83 
 -3 ,87  -2.40  -  2.81 
 -2 .13 -1.03  -1.26 
 -0.73  -0.84  -1,.25 
 +0.57  -0,46 -0.36 
 +0.24-  -0:35  +0.26 
 -1 .14  •+0,11  -0.56 
 -0 .93 -0,98  -0.96 .
0.00  -1.03 
0.00  -3.94 
 0.00  -3_77 
 0.00  -3.36 
0.00  -3.34 
0.00 -3.18 
0.00  -3.10 
0.00  -3.00 
0.00  -2.88 
0.00  -2.68 
0.00  -2.67 
0,00 -2.49 
 0,00  -2:30 
0.00 -2.07 
 0,00  -3.06
 -2.63 
 -4 .42 
 -  3 .21 
 -3 .44 
 +0.29 
-2 .11 
 -1 _76 
 -0 .95 
 -0 .83 
 -2 .34 
 -1 .35 
 -2 .43 
 -1-2 .08 
-1-0 .32 
-1 .63
 -2 .39 
 -1 .21 
 -2 .44 
 -L45 
+0.15 
 -1 .86 
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 -2 .15 
-0 .28. 
 -1 .27 
-1 .39 
-1 .81 
 -0 .80 
 -1 ..48 
 +0.38 
 -1 .25
 -2 .23  -3.42 -1.65  -0.51 
-3 .84  -3.84 -3.81  -3.44 
-1 .87 -0.71  -0.77  +0.54 
 -0 .62  +0.31 -0.50 -0.46 
 +1.36 +0.21 +1.43  +1..35 
 +0.95  +L25  -0.06  -1.64 
 -2 .02  ,  +0,10 -1.54  -2.35 
 -0 .31  -2.24 -0.35 -0.75 
-1 .70 -1.88  -2,15 -1.59 
-2 .51  -1,58 -0.64 -0.76 
-1 .12 -1-1.13  -0.05  -1.63 
 +0.59 -1.87  -1.10  -4.44 
+2,55  +0.74 -0.15 -1.74 
+0.24  +1.90  +0.03  +1.58 










 -0 .75 
-2 .18 
 -0 .81 











 -2 .49 
 +0.66 
 -2 .99 
 -0.95 
 -0 .24 
-1.66 
 -0 .90
most frequently in  June-  Ju 












ly, as  shown. in Fig. 4. 
 L3)  Seasonal 
Correlation of the 
Air Temperature. 
The percentages of 
positive and negative 
anomalies  in every 
month within eleven 
months after a cer-
tain month with 
positve or negative 
anomaly  are  com-
puted to see whether
 there is a certain correlation between different 
seasons or not. The result is given in Table 
 . 
    Fig.  5 shows the equal percentage curves. 
At a glance on this figures, following conclu-
sions may be safely obtained. 
    a) Warm winter and spring may pos-
sibly followed by cold summer. 
    b) Warm spring  and  early summer may 
be  followed- by high temperature throughout 
whole year and next  winter. 
    c) Hot summer and autumn  may, be 
followed by cold winter and spring.
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Table  IX.
















































55.6  35.3 
50.0 58.8 

























































































































































































































    d) Cold  winter  and spring may be follow-
ed by hot summer, but with low temperature in 
early summer. 
    e) Cold early summer may be followed by 
low temperature in the summer and autumn, 
but the next winter may be relatively warm. 
    f) Cold summer and autumn may be
followed by warm winter and spring. 
    Of these conclusions d) is most  conspi-
cuous. Relatively low temperature in the 
epoch from December to February may followed 
by high temperature in August with a probability 
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